Less-calcemic vitamin D analogs enhance creatine kinase specific activity and modulate responsiveness to gonadal steroids in rat skeletal tissues.
Vitamin D metabolites and analogs exert a variety of biological activities, such as regulation of cellular proliferation, differentiation and energy metabolism, exerted through the brain type isozyme of creatine kinase (CK) specific activity, serving to provide ATP generation. In the present study we assess the role of vitamin D in induction of CK in rat epiphyseal cartilage (Ep) and diaphyseal bone (Di). Skeletal tissues from female or male vitamin D-depleted rats showed lower CK than in vitamin D-replete rats in both Ep and Di. Moreover, estradiol-17beta (E2) or dihydrotestosterone (DHT), which increased CK in Ep and Di of intact female or male rats, respectively, stimulated CK in vitamin D-depleted rats to a much lower extent. Treatment of intact female rats for 1, 2 or 8 weeks with the less-calcemic vitamin D analogs JKF 1624F2-2 (JKF) or QW 1624F2-2 (QW) and the non-calcemic analog CB 1093 (CB), slightly affected CK, although there was an up-regulation of the E2- and DHT-induced CK response in Ep and Di from these rats. In intact female rats, all vitamin D analogs potentiated CK response to the SERM raloxifene (Ral) and tamoxifen (TAM) in these organs but the inhibitory effect of Ral or TAM on E2-induced CK was lost after this pre-treatment. CB induced a significant increase in estradiol receptor alpha (ERalpha) protein in both Ep and Di from intact female rats. Collectively, these results indicate that vitamin D analogs modulate CK in skeletal tissues and up-regulate its response and sensitivity to E2 and to SERM in these tissues, possibly via an increase in ERalpha protein. These results corroborate our previous studies in human bone cells, and further suggest that the vitamin D system plays an important physiological role in maintaining normal cell energy reservoir in the skeleton.